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Method for addressing the participants of a bus system 

The invention relates to the addressing of participants of a bus system com- 
prising a control unit, a bus starting from the control unit and a plurality of 
5 participants which are sequentially connected to the bus. 

For minimizing the wiring complexities, for example in vehicles, it is more and 
more common practice to transmit the control signals for driving actuating 
elements via a bus to which, besides a control unit, the drive units for the ac- 
10 tuator devices of the individual participants are connected. Combined to form 
a bus system are, for example, the actuator devices of a vehicle air condi- 
tioner, the window lift or the front seats of a vehicle. To enable the control 
unit to selectively drive one or a plurality of actuators, addresses are assigned 
to said actuators. 

15 

In previous systems the addresses have been assigned to the participants in 
that they have been stored by programming, assigned via daisy chain, plug or 
PIN coding, or by sequential connection of the participant and allocation of the 
addresses after connection of a participant. 

20 

While programming is relatively unproblematic during the manufacture of a 
vehicle, this is more complicated when the overall participant, i. e. the actua- 
tor device plus the drive unit, is, for example, replaced in a repair shop. Fur- 
ther, with regard to the logistics it is necessary that defined placement se- 

25 quences are adhered to, which involves service inconvenience and the supply 
of pre-programmed (pre-addressed) components, which runs counter to the 
identical-part principle. The plug coding involves high costs due to the me- 
chanical expenditure, and with regard to the stored address or the pin coding 
the logistics is complex since in this case no longer identical parts are involved 

30 such that these parts are no longer easily interchangeable. In the case of a 
daisy chain it is possible to realize the self-addressing of the participants of a 
bus system via switches for serially separating the bus connections between 
the participants. The drawbacks encountered in this regard are in particular 
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the electrical disconnection of the bus line via active components and the 
large space requirement for bus systems which comprise a lot of participants. 

In the conventional method problems are encountered, for example in respect 
5 of: 

batch variations, 

different technologies/manufacturers/setup of the electronic evaluation 
unit, 

temperature influences, 
10 - level shifts for VDD and GND, 

foreign participants, i. e. participants which do not partake in the 
evaluation process but are connected to the bus at any place and are 
thus not compatible with the address allocation process. 

15 Automated address allocation methods for bus systems are known from EP-A- 
0 854 609, DE-A-196 47 668, DE-C-44 04 962, DE-A-44 28 502, WO-A-97/ 
45983 and DE-A-197 56 564. 

Finally, from DE-C-40 38 992 a method is known where the addresses of the 
20 components of a danger-warning system are automatically assigned. Address- 
ing is effected from the participant arranged closest to the central unit to the 
participant arranged farthest away from the central unit. Each participant 
comprises a resistor in each of the two wires of a warning-system primary 
line, and a plurality of electrical and electronic components between the two 
25 wires. Further, each participant is provided with a short-circuit switch for 
short-circuiting the two wires. When a switch is short-circuited, the voltage 
drop across the two aforementioned resistors (with a measuring current being 
impressed onto the warning-system primary line) can be measured. All par- 
ticipants are arranged in series in the warning-system primary line. 

30 

At the beginning of the addressing process a central control unit transmits a 
short-circuit signal for closing the short-circuit switches of all participants 
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which have not been addressed so far. Then a measuring current is impressed 
which is designed to cause a voltage drop in the first participant, as seen from 
the central unit, (i. e. a participant arranged closest to the central unit) of the 
group of participants not addressed so far. Thereafter an address data signal 
5 is applied to the warning-system primary line. That participant, to which no 
address has been assigned so far and which previously detected a voltage 
drop, takes this address data signal into its address memory. Subsequently 
the short-circuit signal is allocated for the purpose of further addressing, 
wherein the short-circuit switch of the participant addressed before is not 

10 closed but rather the short-circuit switches of all participants not addressed so 
far are activated. When the measuring current is being impressed, it gener- 
ates a voltage drop, which is to be detected, in that participant of the group of 
participants not addressed so far which is now arranged closest to the control 
unit, such that this participant, in the next phase in which an address data 

15 signal is applied to the warning-system primary line, stores this address in its 
address memory and is thus also addressed. This process is continued until 
the last participant is addressed. 

This known method proceeds from the ideal assumption that due to short-cir- 
20 cuiting of the two wires of the warning-system primary line the overall meas- 
uring current flows via the short-circuit switch of that participant of the group 
of participants not addressed so far that is arranged closest to the central 
control unit. In the practice, electronic switches, which are used as short- 
circuit switches in the known method, have an on-resistance which is not neg- 
25 ligible. Therefore a portion of the measuring current flows through the short- 
circuit switch of this adjacent participant not addressed so far and generates a 
voltage drop across the participant's resistors. It is thus necessary not only to 
take into account the fact that a voltage drop has been detected but also to 
detect the magnitude of this voltage drop. Further, it must be taken into con- 
30 sideration that, the farther away a participant not addressed so far is ar- 
ranged from the central control unit, the more the measuring current and 
thus the detectable voltage drop are reduced, one very reason for this being 
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the fact that the measuring current must flow via the closed short-circuit 
switch of a participant located relatively far away from the central control unit 
via the resistors arranged in the wires of the warning-system primary line of 
the participant already addressed and disposed before the former participant. 
5 Evaluation and reliable detection of the voltage drops according to the known 
method are thus not trivial and involve high circuit complexities and pro- 
gramming effort. 

WO-A-02/069149 describes a method for identifying nodes in a bus of a vehi- 
10 cle air conditioner, wherein each node is defined by the connection of a bus 
with a bus participant. For identification purposes, all participants feed an 
identifying current into the bus, wherein the currents are sensed in the nodes. 
On the basis of the value of the current in a node the position of the node 
along the bus and thus the participant connected to the respective node can 
15 be identified. This known method is carried out in one single step and requires 
a relatively complex current detection process with a relatively high resolution 
for identifying the individual nodes on the basis of the different currents. 

A method similar to this method is described in EP-A-0 843 260. 

20 

It is an object of the invention to provide a method for addressing the partici- 
pants of a bus system, which ensures reliable automatic addressing of the 
participants of a bus system at as low a circuit expenditure as possible. 

25 According to the invention, this object is achieved with a method for address- 
ing the participants of a bus system, wherein in the method 

each participant not addressed so far feeds an identifying current for 

identifying purposes into the bus, wherein all identifying currents flow 

through the bus towards the control unit, 
30 - each participant not addressed so far detects the current flowing 

through the bus, 
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only that participant not addressed so far, which does not detect any 
current or merely detects a current which is smaller than a predeter- 
minable threshold value, is identified as a participant not addressed so 
far, 

5 an address for addressing purposes is assigned to the thus identified 

participant (possibly after verification of the identification), and 
the above steps are carried out, without the respective participant ad- 
dressed last, until all participants not addressed so far are addressed. 



10 With the aid of the method according to the invention the participants of in 
particular a serial bus system can be automatically addressed. For this pur- 
pose, the addressing procedure is automatically carried out by the control unit 
of the bus system. For addressing purposes, several cycles are carried out, 
wherein the number of addressing cycles is at least equal to the number of 

15 addressable participants of the bus system. During each addressing cycle ex- 
actly one participant is identified and addressed, wherein the identification can 
be verified, e. g. by carrying out the identification process at least twice and 
assigning an address to the participant only when the identification results 
correspond with each other. 

20 

At the beginning of the addressing process all participants not addressed so 
far feed an identifying current into the node of the bus, namely the connecting 
point between bus and participant. This means that at different locations of 
the bus currents of different magnitudes flow. Thus, between the last partici- 

25 pant connected to the bus at a location farthest away from the control unit, 
when looking at the bus from the control unit, and the participant located be- 
fore the former participant, a current flows which equals the identifying cur- 
rent. Between the penultimate and the antepenultimate participant a current 
flows which is twice as large as the identifying current. Finally, between the 

30 first participant and the control unit a current flows which equals the sum of 
all identifying currents. 
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Each addressable participant of the bus system detects the current flowing 
through its node. According to the invention, the identification of a participant 
not addressed so far is carried out in that the magnitude of the detected cur- 
rent is checked in each participant. If, for example, for each participant the 
5 current is measured behind the node, when looking at the bus from the con- 
trol unit, a participant not addressed so far can be identified in that the cur- 
rent value detected by said participant is smaller than a threshold value. This 
participant is the last participant connected to the bus at a location farthest 
away from the control unit, when looking at the bus from the control unit, and 

10 not addressed so far. To the participant identified in this way an address is 
assigned by the control unit either directly after the participant has been iden- 
tified or after verification of the identification by another identification and 
comparison of the two identification results. This address can now be stored in 
the participant. The participant addressed last does not partake in the next 

15 addressing cycle. Consequently, in the next addressing cycle the last partici- 
pant connected to the bus at a location farthest away from the control unit, 
when looking at the bus from the control unit, and not addressed so far is 
identified. This process is continued until all participants not addressed so far 
are addressed. 

20 

Above, that participant not addressed so far has been identified which meas- 
ures a current which is smaller than a threshold value. If the current meas- 
urement or current detection is carried out before the node, when looking at 
the bus from the control unit, the last participant located farthest away from 
25 the control unit also measures a current when the identifying currents are fed, 
namely the identifying current fed by this very participant. In this case the 
last participant not addressed so far can be identified in that the current de- 
tected by said participant is smaller than twice the value of the identifying 
current. 

30 

In the above description of the method according to the invention it is as- 
sumed that during an addressing cycle no currents, with the exception of the 
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identifying currents, flow through the bus. In the practice, this is not always 
guaranteed and not desirable since the participants of a bus system, inter 
alia, impress quiescent currents into the bus for the purpose of configuring an 
interference-immune bus and, in this manner, hold the bus at a defined po- 
5 tential at its node. In the prior art, bus systems exist where both addressable 
and non-addressable participants are connected to a bus. For example, in the 
case of a vehicle air conditioner addressable participants are employed for 
driving actuators, such as servomotors, while non-addressable (standard) 
participants comprise sensors (for example, pollutant sensor, temperature 
10 sensor, humidity sensor, sun sensor). The non-addressable participants 
(standard participants) do not comprise any addressing logics, i. e. they are 
not addressable via the control unit. In most cases the feeding of quiescent 
current cannot be stopped in these standard participants. 

15 For addressing a bus system comprising addressable participants and non- 
addressable participants it is thus suggested according to an advantageous 
variant of the invention, to carry out a current measurement, during which 
the quiescent currents flowing on the bus are detected, prior to the identify- 
ing-current detection. Each participant not addressed so far stores the amount 

20 of quiescent current flowing through the node associated with said participant. 
When the identifying currents have been fed, that participant not addressed 
so far is identified which, while the identifying currents are being fed by all 
participants not addressed so far, does not detect any current difference or 
merely a current difference which is smaller than a predeterminable second 

25 threshold value as compared with its previous detection. The control unit can 
then assign an address to the participant identified in this manner. 

With the aid of the variant of the inventive method described below automatic 
addressing can be carried out in a bus system whose addressable participants 
30 feed quiescent currents into the bus during the addressing process. Thus at 
the beginning of an addressing cycle each participant not addressed so far 
feeds a quiescent current into the bus. Then each participant not addressed so 
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far detects the quiescent current flowing through the node. Each participant 
stores the corresponding current value. Next, the identifying currents should 
be impressed by each participant not addressed so far. However this can lead 
to such a high current load acting upon the bus in the case of a relatively 
5 large number of participants that the allowable current loads are exceeded. 
Therefore, in this variant of the invention it is checked whether participants 
not addressed so far exist which detect a differential quiescent current already 
exceeding a predeterminable third threshold value. If this is the case, it is as- 
sumed that, when looking at the bus from the control unit, behind the last 

10 participant of the participants not addressed so far, which have detected a 
quiescent current exceeding the third threshold value, participants not ad- 
dressed so far exist. Since the identification of a participant not addressed so 
far is effected from the rear end of the bus, as seen from the control unit, 
those front participants not addressed so far, which have detected a current 

15 exceeding the third threshold value during the quiescent-current detection, 
need not partake in the further identification process. These front participants 
do no longer feed an identifying current into the bus. In other words: only 
part of the group of participants not addressed so far feeds an identifying cur- 
rent into the bus, which is advantageous in that it need no longer be worried 

20 about the maximum allowable current load of the bus being exceeded. The 
identification of the participants not addressed so far and feeding identifying 
currents is then carried out as described above. 

Finally, the method according to the invention allows a bus system to be ad- 
25 dressed which comprises non-addressable participants and addressable par- 
ticipants. Since in each phase of the addressing process the quiescent current 
fed by the non-addressable participants flows through the bus of this bus sys- 
tem, these quiescent currents are first detected in the individual nodes at the 
beginning of an addressing cycle. The quiescent-current values thus detected 
30 are stored by the participants not addressed so far. Subsequently the quies- 
cent currents are fed by the participants not addressed so far. Now, with re- 
gard to minimizing the current load, it is selected again in the manner de- 
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scribed above which of the participants not addressed so far partake in the 
further identification and addressing process. Thus, here again those partici- 
pants not addressed so far are determined, which detect a current value ex- 
ceeding a fifth threshold value while all participants not addressed so far feed 
5 the quiescent currents. This fifth threshold value is advantageously equal to 
the aforementioned third threshold value. Then only those participants not 
addressed so far still partake in the addressing process, which, when looking 
at the bus from the control unit, are arranged behind the last participant not 
addressed so far which has detected a current value exceeding the fifth 

10 threshold value during the quiescent-current detection. The participants not 
addressed so far and still partaking in the addressing process now feed identi- 
fying currents into the bus, wherein that participant not addressed so far of 
this group is identified which detects a current which, as compared with the 
stored current value, does not show any current difference or merely a cur- 

15 rent difference which is smaller than a predeterminable sixth threshold value. 
The control unit can then assign an address to the participant thus identified. 

The assignment of an address by the control unit is carried out either by tar- 
geted transmission to the identified participant or by transmitting the same 
20 address to all participants not addressed so far prior to the identification, 
wherein only the subsequently identified participant accepts the address as its 
own address, i. e. the remaining participants not addressed so far do not ac- 
cept this address transmitted to them. Prior to assignment of the address a 
verification cycle for verifying the identification can be carried out. 

25 

Above, a current detection has been discussed in conjunction with the de- 
scription of the invention. Of course, this current detection can be substituted 
by a voltage detection, or a voltage detection can be carried out prior to the 
current detection. The current detection is effected by determination of the 
30 voltage drop across e. g. a shunt resistor, wherein such one shunt resistor of 
the bus is assigned to each addressable participant. As a result, all shunt re- 
sistors are connected in series along the bus. 
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Hereunder the invention is explained in detail on the basis of two embodi- 
ments. In the drawings: 



5 Figs. 1 to 6 show various phases of a first bus system during an auto- 

matic addressing process according to a first embodiment 
of the invention; 

Figs. 7 to 10 show various phases of a first bus system during an auto- 

10 matic addressing process according to a second embodi- 

ment of the invention; and 

Figs. 11 to 17 show various phases of a second bus system during an 

automatic addressing process according to another em- 
15 bodiment of the invention. 



Fig. 1 shows the setup of a serial bus system 10 (e. g. LIN-bus). The bus sys- 
tem 10 comprises a control unit 12 (master) to which a bus 14 is connected. 
Along the bus 14 a plurality of addressable participants 16 (slaves) are con- 
20 nected to said bus 14. All participants 16 and the control unit 12 are con- 
nected to a VDD-potential and a ground potential (GND) and can, at option, 
apply said potentials to the bus 14. 

The control unit 12 comprises a control circuit shown at 18 which applies con- 
25 trol and addressing signals to the bus 14 and/or receives signals from the 
participants 16 via the bus 14 and drives a switch 20,22 with the aid of which 
the bus 14 is connectable via the control unit 12 with GND. Between VDD and 
the bus 14 a pull-up resistor 24 is located. 

30 All participants 16 of the bus system 10 shown in Fig. 1 are equipped with an 
addressing logic 26 which is connected with a detector 28 and a control circuit 
30. The control circuit 30 is connected with the bus 14, and the detector 28 



11 



measures, via a shunt resistor 32 located in the bus 14, the current flowing 
through the bus 14, in the area of the participant concerned, as a voltage 
drop which is amplified via an amplifier 34. Other variants of the detector 28 
are also possible, provided that the detector 28 is in a position to measure the 
5 current flowing through the bus 14 in the area of the connecting node 36 of a 
participant 16. 

The control circuit 30 further controls a switch 38 in each participant, while 
the switches 40,42 of each participant are controlled by the participants ad- 

10 dressing logic 26. The switch 38 connects, at option, the bus 14 with GND, 
while the switch 40 places the bus 14 via a pull-up resistor 44 to VDD, and 
the switch 42 connects the bus 14 with a current source 46 which feeds into 
the bus 14 an identifying current Ii required for identifying a participant 16. 
Instead of a current source 46 a pull-up resistor may be arranged, provided 

15 that the VDD-potential is stable. In this embodiment the participants 16 drive 
respective actuating members 48 assigned to the participants, said actuating 
members 48 being connected via an interface 50 with the control circuit 30 of 
the participant 16 concerned. With the aid of the pull-up resistors and the 
switch 40 (in the closed state) the bus 14 is placed to VDD-potential in the 

20 area of each participant 16. When the switch 40 is closed, a quiescent current 
I R is fed into the bus 14. The connection of the bus 14 with VDD via the pull- 
up resistors 44 results, inter alia, in an interference-immunity of the bus 14, 
which is known for bus applications of the kind discussed here. 

25 For the sake of completeness it should be said that in all connecting lines of 
the control unit 12 and the participants 16 comprising the aforementioned 
switches inverse-polarity protection diodes are provided which however, like 
the switches 38 of the participants 16, are of no importance for the automatic 
addressing process described below. 

30 

The initial situation for addressing the participants 16 is shown in Fig. 1. The 
switch 22 of the control unit 12 and the switches 40 of the participants 16 are 
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closed, while the switches 38 of the participants 16 remain open all the time. 
In this situation, the participants 16, which are designated below 16.1, 16.2, 
16.n-l and 16. n to allow better distinction between the participants (wherein 
n is the total of all participants), feed quiescent currents I R1/ ... I Rn . It should 
5 be noted here that feeding of quiescent current during the addressing process 
is not absolutely necessary. If no quiescent current is fed, merely the switch 
22 of the control unit 12 is closed at the beginning of the addressing process, 
while all other switches of the control unit 12 and the participants 16 are 
open. 

10 

When quiescent current is fed, currents of different magnitudes flow at the 
level of the different participants 16 through the bus 14, said currents being 
detected with the aid of the detectors 28. The quiescent currents flow from 
the connecting nodes 36 of the participants 16 to the control unit 12 where 

15 the quiescent currents flow off to GND. Due to arrangement of the detectors 
28 behind the connecting nodes 36 (when looking at the bus 14 from the con- 
trol unit 12), the detector 28 of the participant 16. n connected to the bus 14 
at a location farthest away, as seen from the control unit 12, does not detect 
any quiescent current, the detector 28 of the participant 16.n-l detects the 

20 quiescent current I Rn , the detector 28 of the participant 16.2 detects a quies- 
cent current which is equal to the sum of the quiescent currents I R3 to I Rn of 
the participants 16.3 (not shown) to 16. n, and finally the detector 28 of the 
participant 16.1 detects a quiescent current which is equal to the sum of the 
quiescent currents I R2 to I Rn . The respective currents detected by the partici- 

25 pants 16.1 to 16. n during this phase are stored in the addressing logic 26. 

After a defined period of time the participants 16 not addressed so far close 
their switches 42 (i. e. at the beginning of the addressing of all participants - 
see Fig. 2). As described above in conjunction with feeding of the quiescent 
30 currents, currents with different magnitudes occur after feeding of the ad- 
dressing currents I ri to I In in the individual sections of the bus 14, which cur- 
rents are detected by the detectors 28. Apart from the detector 28 of the last 
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participant 16. n, all other participants 16.1 to 16.n-l now detect a current on 
the bus 14, said current exceeding the value previously measured and stored 
in the addressing logic 26 by the magnitude of an identifying current (the 
identifying currents of all participants have the same magnitude). In other 
5 words: the participant 16. n is identifiable. 

If in the next step the control unit 12 applies an addressing signal to the bus 
14, this signal is accepted only by the participant 16. n and placed into the 
addressing logic 26 of this participant. 

10 The participant 16. n addressed in this manner does not partake in the further 
addressing process. 

As already explained above, the addressing process does not require meas- 
urement of the quiescent current. Thus in the addressing logic 26 of the par- 
15 ticipants 16 no current values are stored when feeding of the identifying cur- 
rent begins. The participant to be addressed during the first addressing cycle 
can then be identified by its detector 28 not detecting any current flow de- 
spite the fact that an identifying current is being fed. 

20 When the current detection in each participant 16 is carried out before its 
connecting node 36 (when looking at the bus 14 from the control unit 12), 
identification of a participant to be identified in an addressing cycle is effected 
by the detector 28 of this participant detecting a current equal to the identify- 
ing current, while the other participants detect a current which is at least 

25 twice as large as the identifying current. In this manner, a participant can be 
identified. 

Above, the first addressing cycle of the automatic addressing process has 
been described for a case in which the control unit 12 applies, after identifica- 
30 tion of a participant, an addressing signal to the bus 14. Alternatively, it is 
also possible to apply the addressing signal to the bus prior to the identifica- 
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tion, and to store said signal in the addressing logic 26 of all participants 16. 
In this case, only the identified participant accepts the previously received 
addressing signal as its own address, while this addressing signal is deleted in 
the addressing logics 26 of the other participants. 

5 

After termination of the first addressing cycle the addressed participant 16. n 
does no longer partake in the further process, i. e. the switch 42 of the par- 
ticipant 16. n remains open. This situation is illustrated in Fig. 2. In the man- 
ner described above, the participant 16.n-l can be identified and thus ad- 
10 dressed. 

The process described above is continued until all participants are identified. 
The relevant states of the bus system 10 for identifying and addressing the 
participants 16.2 are illustrated in Figs. 4 and 5, while Fig. 6 shows the states 
15 for identifying and addressing the participant 16.1. Figs. 4 and 6 show the 
respective switch positions during feeding of identifying current, while Fig. 5 
shows the switch positions after identification of a participant 16.2. The situa- 
tion after identification of the participant 16.1 corresponds to that shown in 
Fig. 1. 

20 

With reference to Figs. 7 to 10 an alternative addressing concept is described 
below. The setup of the bus system 10 shown in these Figs, is identical with 
the setup of the bus system 10 shown in Figs. 1 to 6 such that the same ref- 
erence numerals are employed. 

25 

In the addressing process shown in Figs. 7 to 10 it is taken into account that 
the current flowing on the bus 14 does not exceed a predetermined maximum 
value. This boundary condition exists, for example, in LIN-bus applications. 

30 The initial situation for addressing according to this alternative process is 
shown in Fig. 7. All participants 16 feed their quiescent currents. 



15 



In a first phase, each participant 16 detects the respective current flowing 
through the bus 14. If this current detected by at least one participant ex- 
ceeds a predetermined threshold value, this fact is interpreted to the effect 
that participants not addressed so far are connected behind this participant, 
5 when looking at the bus 14 from the control unit 12, such that the said par- 
ticipant and all participants connected to the bus 14 between this participant 
and the control unit 12 do no longer partake in the further addressing proc- 
ess. 

10 This situation is explained with reference to Fig. 8. It is assumed that, as 
shown in Fig. 7, the participant 16.2 has detected in the bus 14 a current ex- 
ceeding a threshold value. Therefore the participants 16.1 and 16.2 do not 
partake in the subsequent feeding of identifying current, such that identifying 
currents from the participants 16.3 (not shown) to 16. n are fed. The identifi- 

15 cation within this group of participants feeding identifying currents is then car- 
ried out in the manner described above, wherein in the first addressing cycle 
the participant 16. n is identified and an address can be assigned to this par- 
ticipant. During the next identifying cycle the switch 42 of the participant 16. n 
remains open all the time. 

20 

Again, at the beginning of the next identifying cycle all participants 16.1 to 
16.n-l not addressed so far feed their quiescent currents (Fig. 9). It should 
be assumed that during this addressing phase, too, the participant 16.2 de- 
tects a current exceeding a threshold value, such that, as has already been 
25 described in conjunction with the first addressing cycle, the participants 16.2 
and 16.1 do not partake in the further addressing process in the second ad- 
dressing cycle. The identification and addressing during this second cycle are 
then carried out in the manner described above and result in identification 
and/or addressing of the participant 16.n-l. 

30 

The process described above is continued until a situation occurs in which the 
participant 16.2 does no longer detect a current value exceeding the threshold 
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value while quiescent current is being fed. If this situation occurs for the first 
time during the addressing process, the participant 16.1, instead of the par- 
ticipant 16.2, detects a current still exceeding the threshold value while all 
participants feed their quiescent current. The participant 16.2 then partakes in 
5 the identifying and addressing cycle (see Fig. 10) like the participants con- 
nected to the bus 14 behind the participant 16 when looking at the bus 14 
from the control unit 12. The participant 16.1 however does not partake in 
this process step. 

10 With reference to Figs. 11 to 17 a third embodiment of a bus-addressing 
process is described below, which is applicable to a bus comprising, besides 
the addressable participants, as described in conjunction with the bus systems 
10 shown in Figs. 1 to 10, standard participants not addressable with the aid 
of the method according to the invention, of which standard participants one 

15 is illustrated as participant 16.3 in Figs. 11 to 17. Each standard participant 
permanently feeds a quiescent current into the bus 14. Such a standard par- 
ticipant has, for example, a sensor 52 connected thereto which is connected 
with the control 54 of the standard participant. 

20 The invention is advantageous in that the addressing process is also applica- 
ble to bus systems comprising a "mixture" of participants as can be seen from 
the following description. First, as is illustrated in Fig. 11, the base load on the 
bus 14 is detected, which load is generated by the standard participants feed- 
ing their quiescent currents (in Fig. 11 only the standard participant 16.3 is 

25 shown whose quiescent current is I R3 ). The detectors 28 of the addressable 
participants (the standard participants do not comprise such a detector 28) 
then detect current values which are placed into the addressing logics 26 of 
these addressable participants. 

30 Subsequently (Fig. 12) the addressable participants (16.1, 16.2, 16.n-l and 
16. n are shown in Fig. 12) feed their quiescent currents. Now a check with a 
view to preventing overloading of the bus 14 (in terms of current) is carried 
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out, which overloading would occur if in the following step identifying currents 
of all addressable participants were fed. In the case described here it is as- 
sumed that the addressable participant 16.2 detects a current exceeding a 
predetermined threshold value while all addressable and non-addressable par- 
5 ticipants are feeding their quiescent currents. Further, an addressable partici- 
pant arranged behind the participant 16.2 is to be that addressable partici- 
pant which is connected to the bus 14 at a location farthest away from the 
control unit 12, when looking at the bus 14 from the control unit 12, and also 
detects a quiescent current exceeding the threshold value. According to the 
10 above process description (see Figs. 7 to 10) the addressable participants 
16.1 and 16.2 do at first not partake in the addressing process. 

Subsequently (see Fig. 13) the addressable participants connected to the bus 
behind the participant 16.2 feed their addressing currents. According to the 
15 description made with reference to Figs. 1 to 6 the participant 16. n is then 
identified as the addressable participant and is subsequently addressed. This 
participant does then no longer partake in the following addressing cycles. 

It should be assumed that in the next addressing cycle (see Fig. 14) the par- 
20 ticipant 16.2 still detects a quiescent current exceeding the threshold value. 
Thus the participants 16.1 and 16.2 continue to no longer partake in this ad- 
dressing cycle. 

In the manner described above, the participant 16.n-l can be identified and 
25 addressed in this second addressing cycle (see Fig. 15). 

During the further addressing process a situation as shown in Fig. 16 occurs. 
It should be assumed that in this situation none of the participants yet to be 
addressed detects a current exceeding the threshold value when all partici- 
30 pants not addressed so far and not addressable feed their quiescent current. 
Thus the participants 16.1 and 16.2 partake in the identifying and addressing 
process and feed their identifying currents into the bus 14. 
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It should further be assumed that the participant 16.2 is, at that time, that 
participant not addressed so far which is connected to the bus 14 at a location 
farthest away from the control unit 12. Thus this participant 16.2 is identified 
5 in this cycle since its detector 28 detects, while the quiescent current I u is 
being fed, a current equal to the quiescent current which this detector 28 has 
detected when, at the beginning of the addressing process, all non- 
addressable participants fed their quiescent currents. 

10 In a further addressing step (see Fig. 17) the participant 16.1 is identified and 
addressed. 

Basically, in the method according to the invention batch variations, different 
technologies/manufacturers/setup of the electronic evaluation unit, tempera- 
15 ture influences, level shifts for bus, VDD and GND advantageously do not ex- 
ert any or exert merely little influence. Foreign participants, i. e. participants 
which cannot partake in the evaluation process since the method according to 
the invention has not been implemented may be connected to the bus at any 
place without the addressing process being affected. 



